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Amendments to the Claims : 

A clean version of the entire set of pending claims, including amendments to 
the claims, is submitted herewith per 37 CFR 1 .121(c)(3). This listing of claims will 
replace all prior versions, and listings, of claims in the application. 

Listing of Claims: 

1 . (Currently Amended) ITA11 In a computer system including a processor, a 
storage device, and a user interface, a method for determining RGB filter set and 
color estimation performance for RGB LED color sensing, the method comprising: 

the computer system receiving, via the user interface, a user selection of an 

RGB filter set: 

the processor retrieving from a database in the storage device data describing 

a spectral response for the selected RGB filter set: 

the processor constructing a criteria function describing an error between 
desired color matching functions and \{a\] the spectral response of ffanll the selected 
RGB filter set; 

the processor determining RGB f ilt e r s et response characteristics for the 
selected RGB filter set based on the criteria function; and 

the processor determining color estimation parameters for substantially 
optimal color estimation with the selected RGB filter set based upon the determined 
RGB filter s et response characteristics for the selected RGB filter set . 

2. (Currently Amended) The method of claim 1 wherein determining the RGB 
fitter-response characteristics for the selected RGB filter set comprises evaluating the 
criteria function to determine the RGB filter response characteristics for the selected 
RGB filter set resulting in a minimum value of a constraint set criteria function. 

3. (Currently Amended) The method of claim 2 wherein the criteria function is 
represented by the equation: 



Atty. Docket No. US020504 



Appl. No. 10/538,202 

Amendment and/or Response 

Reply to Office action of 21 January 2009 



Page 3 of 14 







0 


0 


xmc(A) 




>U)~ 




J = [ 

M,n J 

a 


0 




0 


ymc(A) 


-M 




-n 


0 


0 




zmc(A) 




b(JL) 





wherein r(X), g(X) and b(X) are positive real continuous sensitivity functions of the 
selected RGB filter set wherein ka = [380, 780] nm and wherein R LED (Ji) , G LED (A) 
and B LED (A)are the spectra of red, green and blue (RGB) LED light sources and 
wherein xmc(A),ymc(Ji),and zmc(A) are a set of color matching functions and 
wherein M is a 3x3 constant matrix and n is a 3x1 constant vector. 

4. (Original) The method of claim 3 further comprising: 

constructing spectral approximation functions x,y, andz for the RGB LED 
light sources from the M and n determined by evaluating the criteria function. 

5. (Original) The method of claim 4 wherein the spectral approximation 
functions are represented by the equation: 
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wherein u is a step function. 



6. (Original) The method of claim 5 further comprising: 

determining estimated tristimulus values for the RGB LED light sources based upon 
the spectral approximation functions. 

7. (Original) The method of claim 6 wherein the estimated tristimulus values 
x , Y , Z are determined according to the relationship represented by the equation: 
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wherein P{X) = R LED (X) + G LED (1) + B^X) . 



8. (Currently Amended) The method of claim 7 further comprising: 
implementing a color sensing color calibration through the function 
represented by the equation: 
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wherein X, Y and Z are tristimulus functions of the RGB LED illuminan t s light 
sources and wherein M ca! is a calibration matrix and wherein Mc" 1 is an inverse 
MacAdam's matrix. 



9. (Original) A computer readable medium storing a computer program 
comprising: 

computer readable code for constructing a criteria function describing an error 
between desired color matching functions and a spectral response of an RGB filter 
set; 

computer readable code for determining RGB filter set response 
characteristics based on the criteria function; and 

computer readable code for determining color estimation parameters for 
substantially optimal color estimation with the RGB filter set based upon the 
determined RGB filter set response characteristics. 

10. (Original) The computer readable medium of claim 9 wherein determining 
the RGB filter response characteristics comprises evaluating the criteria function to 
determine the RGB filter response characteristics resulting in a minimum value of a 
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constraint set criteria function. 



1 1 . (Original) The computer readable medium of claim 10 wherein the criteria 
function is represented by the equation: 
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wherein r(X), g(A) and b(X) are positive real continuous sensitivity functions of the 
RGB filter set wherein Aea = [380, 780] nm and wherein R LED (A) , G LED {A) and 
B LED (A)are the spectra of red, green and blue LED light sources and 



wherein xmc(A),ymc(Jl),and zmc(A) are a set of color matching functions and 
wherein M is a 3x3 constant matrix and n is a 3x1 constant vector. 



12. (Original) The computer readable medium of claim 1 1 further comprising: 
computer readable code for constructing spectral approximation functions 

x ,y ,andz for the RGB LED light sources from the M and n determined by 
evaluating the criteria function for the RGB filter set. 

13. (Original) The computer readable medium of claim 12 wherein the spectral 
approximation function equation is: 
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wherein u is a step function. 



14. (Original) The computer readable medium of claim 13 further comprising: 
computer readable code for determining estimated tristimulus values for the 
RGB LED light sources based upon the spectral approximation functions. 
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15. (Original) The computer readable medium of claim 14 wherein the 

estimated tristimulus values X ,Y , Z are determined according to the relationship 
represented by the equation: 
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wherein P W = r ledW + g ledW + b ledW . 



16. (Currently Amended) The computer readable medium of claim 15 further 
comprising: 

computer readable code for implementing a color sensing color calibration 
through the function represented by the equation: 
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wherein X, Y and Z are tristimulus functions of the RGB LED illuminants light 
sources and wherein M ca i is a calibration matrix and wherein Mc 1 is an inverse 
MacAdam's matrix. 

1 7. (Currently Amended) A system for determining RGB filter set and color 
estimation performance for RGB LED color sensing comprising: 

a storage device for storing data describing spectral responses of a plurality of 

RGB filter sets: 

a user interface for receiving a user selection of one of the RGB filter sets: 

means for const r ucting a processor configured: to construct a criteria function 
describing an error between desired color matching functions and [[a]] the spectral 
response of [[an]] the selected RGB filter set; means fo r d et ermin jR# 4o determine 
RGS-fHteFset-response characteristics for the selected RGB filter set based on the 
criteria function; and m ea ns fo r determ i ning to determine color estimation 
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parameters for substantially optimal color estimation with the selected RGB filter set 
based upon the determined RGB fi l ter set response characteristics for the selected 
RGB filter set. 



18. (Currently Amended) The system of claim IT17n 21 further comprising: 

means fo r constructing wherein the processor is configured to construct 

spectral approximation functions x ,y ,andz for the RGB LED light sources from the 
M and n determined by evaluating the criteria function. 



19. (Canceled) 



20. (Currently Amended) The system of claim [[19]] 18 further comprising: 
means for implementing a color sensing color calibration through the function 
represented by the equation: 
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wherein X, Y and Z are tristimulus functions of the RGB LED illuminants light 
sources and wherein M ca i is a calibration matrix and wherein Mc A is an inverse 
MacAdam's matrix. 



21 . (New) The system of claim 17, wherein the criteria function is represented 
by the equation: 
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wherein r(A), g(X) and b(X) are positive real continuous sensitivity functions of the 
selected RGB filter set wherein A e a = [380, 780] nm and wherein R LED (X) , G LED (X) 
and B LED (JL) are the spectra of red, green and blue (RGB) LED light sources and 
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wherein xmc{X) t ymc{Z),and zmc(Jt) are a set of color matching functions and 
wherein M is a 3x3 constant matrix and n is a 3x1 constant vector. 
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